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GROUND-WATER DATA FOR MICHIGAN 

1984 

by 

G. C. Huffman

ABSTRACT

Water levels, locations, depths, and aquifers tapped are given for 114 
observation wells. Tabulated data include extremes of water levels for 1984 
and for the period of record, pumpage of most major ground-water users in the 
State, and water-quality data from selected wells. The largest reported user 
of ground-water, the city of Lansing, pumped 8.2 billion gallons from the 
Saginaw Formation and glacial deposits.

INTRODUCTION 

Purpose and Scope

This report makes available, through 1984, the records of water levels 
and related data for the principal aquifers of the State. Data on yield of 
wells, pumpage, quality of water, and trends of ground-water levels for the 
past 5 years are shown in the text. Many hydrographs are included to illus 
trate changes in water levels. Records of water levels in observation wells, 
records of pumpage by most major ground-water users, and water-quality data 
from selected wells sampled during 1984 are given in tables 1, 2, and 3. 
Distribution of observation wells is shown in figure 1. Location of wells 
sampled for water-quality data and years sampled are shown in figure 2.

Use of data

The quantity of water available from an aquifer can be determined by 
analysis of records of water levels and pumpage. Water-level records showing 
long-term effects of pumping can be used to estimate the capacity of aquifers 
to meet present and future demands for water and to determine whether expan 
sion of present supply systems for ground water is practicable.



EXPLANATION 
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Figure 1.--Distribution of observation wells. Water levels were monitored
in 114 wells in 1984.



Normally, the water levels fluctuate 2 to 3 ft annually and about 5 ft 
over a period of years. If an excavation for a basement or septic tank is 
made when the levels are low, good construction practices would allow for 
probable higher levels in the spring. If construction is made after several 
years of drought, the allowance for rising water levels should be greater. If 
a site is at all questionable, the depth to water can be determined by test 
borings. In an area where the water level is declining because of pumping, 
projection of future water levels indicates the depth below which well intakes 
should be installed.

Ground-water records and reports

Tabulations of water-level measurements, hydrographs for observation 
wells, records of chemical quality, water-temperature measurements, well 
records and logs, aquifer tests, records of pumping for public and industrial 
supplies, and water-resources reports are on file for public inspection. They 
may be examined at the Geological Survey Division, Michigan Department of 
Natural Resources, Mason Building, Lansing, Michigan 48933; or at the U.S. 
Geological Survey, 6520 Mercantile Way, Suite 5, Lansing, Michigan 48910. 
Records for the Upper Peninsula are also kept on file in the State and Federal 
Geological Survey Offices, State Office Building, Escanaba, Michigan 48929.

Records of ground-water levels from 1935 to 1974 are in U.S. Geological 
Survey Water-Supply Papers (WSP). Records since 1975 are in U.S. Geological 
Survey Water-Data Reports (WDR). Annual reports, titled "Summary of Ground- 
Water Conditions in Michigan," were begun in 1956 to supplement the Water- 
Supply Paper and Water-Data Report series. The title of the report was 
changed to "Summary of Ground-Water Hydrological Data in Michigan," in 1967 
and to "Ground-Water Data for Michigan" in 1973.

Areas covered by reports that describe ground water in Michigan are shown 
in figures 3 and 4. In addition, many publications dealing with ground water 
are listed in the selected references at the end of this report.



75 Water-quality collection site; 
number indicates last two digit 
of year collected

Figure 2.--Water-quality collection sites and year sample collected.
(Water-quality data are given in the annual ground-water report for 
year in which sample was collected except data for the years 1975- 
76 which are in the annual report for 1977. Analyses by U.S. Geological 
Survey.)



Well-numbering system

The well-numbering system for Michigan indicates the location of wells 
within the rectangular subdivision of the land with reference to the Michigan 
meridian and base line. The first two segments of the well number designate 
township and range, the third segment of the number designates the section, 
and the letters A through D designate successively smaller subdivisions of the 
section, as shown below. Thus, a well designated as 32N 6E 16CCCB is located 
to the nearest 2.5 acres and is within the shaded area in section 16.

CCCB<

B

B | A

cio

16

For many wells in this report, locations are only given to the nearest 
40-acre tract, for example, 16CC. In the event that two or more wells are in 
the same tract, sequential number designation is added for example, 16CCCB1, 
16CCCB2, etc. The Michigan Geological Survey uses a similar system except 
that numbers are used instead of letters.

Acknowledgment s

Acknowledgment is made to personnel of Federal and State agencies, county 
and township governments, industrial concerns, well drillers, consultants, 
municipalities, and public utilities, without whose cooperation the accumula 
tion of data presented in this report would have not been possible.



EXPLANATION

F567

Different line types 
delineate different 
report areas

C153

Symbol for report shown 
on following poge

Figure 3.--Areas in the Upper Peninsula where ground-water conditions are
described in published reports.
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Figure 4.--Areas in the Lower Peninsula where ground-water conditions are
described in published reports.
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GROUND-WATER LEVELS

Water levels, measured in 114 observation wells throughout the State 
(fig. 1 and table 1) in 1984, generally follow precipitation trends. Rising 
levels usually occur where precipitation has been above normal and declining 
levels where precipitation has been below normal. Although quantity of pre 
cipitation is a major factor affecting ground-water levels, many other natural 
factors, such as soil condition, nature of underlying rock, and slope of the 
land surface affect the levels.

Hydrographs of water levels in wells (fig. 5) show that levels are 
highest in the spring. At this time, snowmelt and rain normally result in 
large additions to ground-water reservoirs. However, ice cover or frost in 
the ground can impede infiltration. Under these conditions, most water from 
snowmelt and precipitation runs off rapidly and little goes to recharge the 
ground-water reservoirs. Recharge is small during the growing season, as most 
rainfall is evaporated, transpired by vegetation, or runs off overland after 
heavy showers. In the fall, when evapotranspiration is reduced, heavy rains 
may cause water levels to rise. Frozen ground impedes infiltration of water 
during winter.

In addition to changes in water levels from precipitation, temporary 
changes in levels may be caused by earth tides and variation in barometric 
pressure. Evapotranspiration causes small daily declines in water levels in 
some wells. Pumping withdrawals can have a major effect on water levels. If 
withdrawals are greater than recharge, long-term water-level declines will 
occur. Uniform pumping rates throughout the year may allow levels to follow 
precipitation trends.

11
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AREA GROUND-WATER DATA

Trends of water levels and descriptions of some ground-water supplies in 
Michigan follow alphabetically, by county. Yield of wells and pumpage data 
are given as reported by water departments and consultants.

13



ALPENA COUNTY
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Water levels in well 32N 6E 23DDDA1. Well is 88 feet deep and in sand. 
Water-quality data in ground-water reports for 1977 and 1982 (Huffman, 
1979, 1983).
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CALHOUN COUNTY - CITY OF BATTLE CREEK

SUPPLY AND SOURCE -- 38 wells, 110 to 180 feet deep, tap sandstones of 
Marshall Formation.

YIELD OF WELLS -- 300 to 1,000 gal/min; specific capacity -- 50 to 650 
gal/min/ft of drawdown.

PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.

1984 - 3,083
1983 - 3,495
1982 - 3,590
1981 - 2,742
1980 - 2,836

Water levels in well IS 7W 32BDCC1. Well is 95 feet deep and in 
Marshall Formation. Water-quality data in ground-water reports for 
1977 and 1982 (Huffman, 1979, 1983).
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GRAND TRAVERSE COUNTY
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Water levels in well 26N 9W 14ARAA1. Well is 80 feet deep and in sand. 
Water-quality data in ground-water reports for 1977 and 1982 (Huffman 
1979, 1983).
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INGHAM COUNTY - CITY OF LANSING

SUPPLY AND SOURCE -- 125 wells, 400 to 425 feet deep, tap sandstones of 
Saginaw Formation; 3 wells, 85 to 105 feet deep, tap sand beds in 
glacial deposits.

YIELD OF WELLS -- Sandstone - 100 to 700 gal/min; specific capacity --3 to 
10 gal/min/ft of drawdown.

-- Glacial deposits - 790 to 1,200 gal/min, specific capacity 
12 to 80 gal/min/ft of drawdown.

PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.

1984 - 8,249
1983 - 8,105
1982 - 8,182
1981 - 8,607
1980 - 8,592

w

Q
S3

prf 
w
H

Water levels in well 4N 2W 17AB. Well is 424 feet deep and in 
Saginaw Formation.
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INGHAM COUNTY - CITY OF MASON

SUPPLY AND SOURCE -- 1 well, about 50 feet deep, taps glacial deposits; 
2 wells, 218, 223 feet deep, taps sandstones of Saginaw Formation.

YIELD OF WELLS -- 675 t;o 700 gal/min; specific capacity -- No. 3 yields 
30 gal/min/ft of drawdown from the glacial drift.

PUMPAGE -- Total annual pumpage, in million gallons, for past 5 years.

1984 - 240 
1983 - 232 
1982 - 228 
1981 - 233 
1980 - 217

w

CD
C/D

o

PQ

W 
H

S 

a
M

 t

W 

W

Water levels in well 2N 1W 5BCAB1. Well is 210 feet deep and in .Saginaw 
Formation. Water-quality data in ground-water reports for 1977 and 1984 
(Huffman, 1979, 1985).
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MARQUETTE COUNTY - IRON RANGE AREA

T. 32 N. 

T. 31 N.

T. 90 N.

T. 49 N.

T 48 N.

T. 47 N.

T. 46 N.

T. 43 N.

R3OW
T 44 N.

T. 43 N.

T. 42 N.

R29W

 

R2IW

i

V
\

    i

IT-301

[V - *

..__-

1

1  i 
j
|

R23W

WOO'

R26W R25W R24W

P*

Water levels in well 47N 28W 3CCDC1. Well is 75 feet deep and in outwash. 
Levels are typical of observation wells in Marquette Iron Range. Water- 
quality data in ground-water report for 1977 (Huffman, 1979).
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OTSEGO COUNTY

84°22'30"

r

T. 3O N. I

R. 4 M. R. 3 M

"I  45* C

R. 2 M. R. 1 W.

w

Q
55

w

Water levels in well SON 3W 19ABBB1. Well is 90 feet deep and in glacial 
outwash. Water-quality data in ground-water reports for 1979 and 1984 
(Huffman, 1980, 1985).
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SANILAC COUNTY

83°05'n 

43°30'

43° 15' f=.

82°45'
"TT  

_J\
R. 12E R. I3E. R. 14E.H. 1SE. H. 16E

CJ

O

H 
pq

Water levels in well 13N 13E 12ADAA1. Well is 130 feet deep and in the 
Marshall Formation. Water-quality data in ground-water reports for 1977 
and 1982 (Huffman, 1979, 1983).

28



WASHTENAW COUNTY - CITY OF ANN ARBOR

SUPPLY AND SOURCE -- 3 wells, 91 to 196 feet deep, tap glacial deposits; 
most water is pumped from the Huron River.

YIELD OF WELLS -- 1,050 to 4,860 gal/min; specific capacity -- 20 to 600 
gal/min/ft of drawdown.

PUMPAGE -- Total annual ground-water pumpage, in million gallons, for past 
5 years (ground water is used to augment supply from Huron River).

1984
1983
1982
1981
1980

1,192
810
720
787
742

w 
o

w
H 
W

W
>
w

w
H

Water levels in well 3S 6E 16BCCD1. Well is 55 feet deep and in glacial 
deposits. Water-quality data in ground-water reports 1977 and 1984 (Huffman, 
1979, 1985).
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Table 1.--Records of Michigan observation wells

COUNTY AMI) Wl-LL NUMBf-R: See section in text entitled "Well-numbering system".
NAME: MDNR - Michigan Department of Natural Resources; WEP - Wisconsin Electric Power Company; MS1ID - Michigan St;ite Highway 

Department; USFS - U.S. Forest Service.
AQUIFER: 112GLCL Glacial deposits

112GRVL Gravel
112OTSH Outwash
112SAND Sand
112SDGV Sand and Gravel
324SGNW Saginaw Formation

337MRSL Marshall Formation
341TRVR Traverse Group
344DUND Dundee Formation
348DRRV Detroit River Group
355SLINU Salina Formation
35SMNSQ Manistique Dolomite

ALTITUDE: Land-surface datum in feet above sea level. 
MEASUREMENTS, 1984 (frequency); R - Continuous recorder; D - Daily; W - Weekly; M - Monthly; Q - Quarterly; S - Semiannually;
A - Annually; I - Intermittent.

OBSERVED WATER-LEVEL EXTREMES: In feet below or above (+) land surface. 1984 measurements underscored are extremes for entire recorJ. 
REMARKS: P - Water levels affected by pumping. Water-level measurements are made by the U.S. Geological Survey unless otherwise noted.

3610DVCU Ordovician, Upper
365TBRV Trenton-Black River Group
368PRDC Prairie du Chien Group
372MNSG Munising Sandstone
420FRED Freda Sandstone

COUNTY
AND

WELL NUMBER

TWP, RANGE, SECT

OBSERVED WATER-LEVEL EXTREMES

THROUGH 1983 IN 1984 

MAXIMUM______MINIMUM MAXIMUM MINIMUM

RBMRKS

ALGER

45N 19W 25BDCD1

ALPENA

32N 6E 23DDDA1

ARENAC

19N 5E 7DABA1 

7DABA2

BARAGA

48N 32W 12DD

BARRY

4N 9W 5DA

BAY

17N 4E 22DCAA1

CCC 66 6 112GLCL 850 26 Q 6.4 Jun 1960 14.2 Apr 1964 10.6 Apr 11.3 Oct

Alpena State Forest 88 6 112SAND 713 8 R 13.6 May 1983 30.0 Mar 1982 17.0 Apr 23.9 Feb

Omer, D 185 6 324SGNW 667 5 M 8.3 Jul 1980 10.1 Aug 1980 9.7 Apr 10.9 Oct

Omer, S 21 6 112GLCL 667 5 M 2.3 May 1983 6.9 Aug 1980 2.6 Jun 6.7 Oct

WEP 14 10 1 112GLCL 1,630 37 M 3.3 Apr 1965 8.1 Sep 1969 5.3 May 6.9 Apr Mcas. by Mil>

Solomon Road 131 2 112GLCL 860 21 Q 111.5 Mar 1978 122.0 Mar 1965 116.5 Jan 117.0 Oct

Pinconning Twsp. 110 6 324SGNW 620 23 M 0.0 Mar 1976 10.5 Aug 1963 1.7 Apr S.4 Sep

6S 6W 18CCCD1 

22CABA1

CALHOUN

IS 7W 10BB

32BDCC1 

32DABD

2S 6W 25AA

CASS

8S 14W 17BA

CHEBOYGAN 

33N 1W 26DABA1 

39N 3W 29CBCB1 

29CBCB2

CHIPPEWA

46N 4W 24DAAD1

CLARE

17N 4W 34DCAD

Coldwater Twsp. 

Coldwater Test 4

Pigeon River CCC 

Mackinaw, D 

Mackinaw, S

56 6 1120TSU 950 21 M 18.3 Mar 1976 28.3 Jul 1964 23.0 Jun 24.9 Dec 

113 6 112GLCL 970 21 R 9.0 May 1975 25.9 May 1977 10.4 Jun 23.3 Aug P

Sabin 12 15 112GLCL 908 39 W 0.9 Mar 1950 7.2 Dec 1964 3.5'May 4.8 Oct Mcas. by owner

Penfield Twsp. 95 6 337MRSL 845 21 R 15.6 Apr 1974 27.0 Aug 1964 21.7 Jan 25.0 Oct P

Battle Creek 127 8 337MRSL 830.8 46 D 0.7 Apr 1950 16.8 Jul 1959 6.0 Apr 11.4 Jul P, Mcas. by owwr

mnM1 59 6 337MRSL 904 .8 35 M 5.5 May 1950 9.7 Aug 1964 7.5 Jun 8.5 Sep P, Mcas. by owner

55 28 112GLCL 840 40 M 46.2 Jul 1950 55.0 Mar 1957 48.6 Jan 50.0 Feb

164 6 112SAND 933 19 R 56.1 Jun 1979 60.2 Jul 1982 56.3 Jun 57.9 Dec

125 6 344DUND 705 6 M 5.2 May 1979 11.7 Feb 1981 5.7 Apr 9.6 Aug

55 6 112SDGV 705 6 M 2.1 May 1979 6.5 Feb 1981 2.0 Apr S.O Aug

54 6 1120TSH 850 32 R 18.4 Jun 1971 28.4 Apr 1964 24.6 Jun 26.4 Apr

91 4 112GLCL 850 10 R 7.9 Mar 1976 24.9 May 1977 11.7 Jun 18.1 Aug
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Table 1.--Records of Michigan observation wells--Continued

COUNTY 
AND 

NELL NUMBER

TWP, RANGE, SECT

CLINTON

5N 2W 31CBBA1

32DC

6N 1W 3BB2

6N 2W 16DDAD1

7N 1W 34CC

2W 9BBCD 

CRAWFORD

2SN 1W 15DDCD1

DELTA

39N 23W 28AC

4 IN 18W 31CD

42N 18W 17ABBD

42N 19W 20AA

43N 19W 24BB

DICKINSON

43N 28W 32ADAB1

EATON

3N 3W 2BA

4N 3W 12CD

15ENESHE

6N 7E 9DCCC1

GRAND TRAVERSE

26N 9W 14ABAA1

HILLSDALE

7S 2W 10BDDD1

2W 15BCBA1

INGHAM

2N IE 34DB

2N 1W 5BCAB1

3N IE 7DDCA1

2W 23BCBD 

4N 1W 16DA 

28BCAD1

4N 2W 16DA 

17AB

21BA3

22BC

24CA

27BB

31CC

NAME

Capital City Airport

Quarantine Farm

Sleepy Hollow 5

MSHD, U.S. 27

Sleepy Hollow 7

St. Johns 

Eldorado

Schemnel

Isabella

Cooks CCC

Pollack CCC

Clarage

Felch

Lansing, Stiefel

Robins Road

Fisher Body No. 2

Fife Luke State Forest

Pittsford Game Area

Osseo

Dansville Game Area

Mason

Lotte

Holt 

Meridian Twsp. 

Okemos

Lansing, Cedar 

Lansing, Logan

Lansing, Scott Park

Lansing, P-5

Spartan Village

Fenner Arboretum

Maybel Street

£

195

135

62

23

32

535 

56

530

250

60

134

405

31

66

381

385

80

20

150

87

210

184

188 

398

125

417 

424

400

338

453

215

204

DIAMETER (IN)

6

4

1

14

1

6 

6

5

5

6

6

4

1

1

6

10

6

1

6

2

8

3

8 

4 

4

12 

20

4

12

10

6

3

HH

324SGNW

324SGNW

112GLCL

112GLCL

1120TSH

324SGNW 

112GLCL

372MNSG

3610DVCU

112GLCL

112GLCL

365TBRV

112SAND

112GLCL

324SGNW

324SGNW

112SAND

112SAND

1120TSH

112GLCL

324SGNW

324SGNW

324SGNW 

342SGNW 

324SGNW

324SGNW 

324SGNW

324SGNW

324SGNW

324SGNW

324SGNW

324SGNW

ALTITUDE

850

849.2

814.0

803.3

785.3

743.4 

1,190

680

615

760

740

860

1,160

839

861.9

837.0

960

1,070

1,095

930

890

900

895 

841.2 

865

829.1 

858.7

835

823.6

853.4

835

880.2

O oo
CJ O>

OBSERVED WATER-LEVEL

. g THROUGH 1983 

^ *  MAXIMUM MINIMUM

27 R

41 M

15 I

37 M

18 A

21 R 

37 R

27 R

27 M

23 Q

27 Q

27 Q

19 M

21 R

32 R

12 R

8 R

19 M

6 M

21 Q

21 R

21 M

3 R 

17 M 

9 R

40 R 

54 R

6 R

55 M

40 R

17 R

41 M

45.

42.

37.

13.

16.

52. 

25.

1.

3.

21.

23.

77.

13.

3.

67.

52.

24.

5.

46.

22.

14.

+2.

18. 

6. 

18.

41.

34,

38,

7,

25,

47.

18

.0 Mar 1949

,0 Sep 1944

6 Apr 1983

,8 Apr 1974

,5 Apr 1983

,2 May 1967 

7 May 1976

3 May 1960

3 Sep 1979

2 May 1960

4 Jul 1982

0 Jul 1960

1 May 1972

,1 Mar 1965

5 Nov. 1953

,3 Dec 1975

,3 Sep 1976

,8 Apr 1982

,1 Apr 1982

,4 Apr 1974

,7 Mar 1973

,4 Apr 1974

3 May 1983 

.3 Mar 1976 

.1 May 1976

,0 Dec 1983 

.3 Dev 1929

.6 Dec 1983

.1 Jul 1932

.5 Mar 1946

,8 Jun 1983

.9 Apr 1952

66.4 Jan

99.2 May

43.5 Nov

19.9 Feb

20.3 Oct

93.7 May 

36.0 Apr

8.6 Feb.

6.4 Feb

28.4 Mar

28.1 Feb

88.8 Oct

16.8 May

18.0 Nov

103.6 Aug

87.0 Jun

28.0 Mar

11.1 Sep

49.0 Dec

29.3 Oct

23.8 Nov

7.0 Nov

23.6 Oct 

17.4 Jul 

24.2 Sep

67.0 Aug 

168.3 May

58.8 Jun

80.5 Feb

105.5 May

89.5 Oct

45.9 Jul

1967

1966

1966

1964

1973

1977 

1951

1977

1977

1966

1977

1966

1968

1968

1969

1977

1982

1967

1979

1964

1964

1964

1983 

1983 

1978

1949 

1968

1979

1979

1972

1972

1980

EXTREMES

IN 1984 

MAXIMM MINIMJM

52.

73.

16.

44.

28.

4.

3.

23.

25.

79.

14.

7.

72.

57.

25.

7.

47.

23.

17.

+0.

20. 

12. 

19.

38,

89.

33,

35.

70.

50,

39

.b Dec

.2 May

38.

.7 Apr

17.

.0 Jun

.4 Jul

.9 Apr

9 Sep

,2 Oct

,1 Jun

.3 Aug

,0 Apr

,b Miy

.0 Dec

.1 May

.0 Jul

.3 Apr

.2 May

.8 Apr

.4 Miiy

.7 Apr

.9 Jun 

.9 Feb 

.6 Miy

.8 Jun

.0 Nov

.6 Sep

.0 May

.0 Dec

.5 Miy

.3 Nov

55.7

79.2

,3 Apr

18.5

,1 Apr

89.3 

29.5

6.6

5.3

24.3

25.5

79.8

14.7

11.2

96.2

80.5

26.1

8.6

48.3

25.8

22.6

4.1

24.2

18.6

22.8

43.2 

94.7

 41. S

42.3

87.2

64.9

45.4

Aug P

Aug P

Dec Federal key well

Oct P, Disc., 11-84 

Dec

Aug

Jan

Jan

Oct

Apr

Mar

Feb 1'

Aug P

Jul P

Mar

Sep

Oct

Sep

Oct P

Oct

Oct P

Jul P

Aug P

Feb P 

Jan P

Jan P

Nov P

Jul P

Mar P

Apr P
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Table 1.--Records of Michigan observation wells--Continued

COUNTY 
AND 

WELL NUMBER

TWP, RANGE, SECT

IOSCC

24N 71: 13ADAI11 

IRON

43N 35W HAD

20DC

44N 37W 14BB 

JACKSON

3S 1W 11AA1

KALAMAZOO

2S 10W 4D

9B 

11W 20BB2

22CD

28AA

31CD

36CB

3S 11W 4AD1

4AD2

14AA

22BBCD

12W 11BD

11AD1 

11AD2

4S 11W 3CDDA1

KENT

SN 12W 4DCCD1

ION 12W 13DD

LAKE

20N 13W 13ACAC1

LEBLANAU

28N 14W 8DDCA1

28N 14W 18RAHB1

LKNAWEB

5S IF. 12DDBD1

6S 4F. 8DDBA1

NAME

Oscoda

WEP 23

WEP 25

CCC Camp 

Jackson, 4a Bcldcn

Ka lama zoo, Campbell

Kalamazoo, Schoonover 

Ka lama zoo, Kendall

Kalamazoo, Stockbridge

Kalamazoo, Maple

Kalamazoo, Colony

Kalamazoo, limcrald

Kalamazoo, A-D

Kalamazoo, A-S

Upjohn 28

Portage

Kalamazoo, Atwater

Kalamazoo, Sabo-D 

Kalamazoo, Sabo-S

Prairie View Park

Wyoming, Wobma

Rogue River Game Area

Irons

Sleeping Bear, D

Sleeping Bear, S

Ons ted Game Area

Fisher Body

S

69

47

48

102 

360

13

21 

106

137

245

226

226

135

40

233

102

248

300 

38

190

86

30

57

138

60

39

81

DIAMETER (IN] 

AQUIFER

6 112SAND

36 112GLCL

1 112GLCL

6 112GLCL

6 324SGNW, 
337MRSL

4 1120TSH

6 1120TSH 

4 1120TSH

4 1120TSH

4 1120TSH

4 1120TSH

4 1120TSH

3 1120TSH

3 1120TSH

16 1120TSH

12 112GLCL

3 1120TSH

4 1120TSH 

6 1120TSH

4 1120TSII

6 112GRVL

1 112GLCL

6 1120TSH

6 112SAND

6 112SAND

1 112GLCL

8 1120TSH

ALTITUDE

760

1,565

1,560

1,730 

935

836.5

828 

880

764.7

820

910

860

854.0

854.0

870

877

880

877 

877

870

868.0

785

945

750

625

1,000

800

1 t
GO 
O>
rH

OBSERVED WATER-LEVEL EXTREMES

. eg THROUGH 1983 

" * MAXIMUM MINIMUM

5

40

40

26

27

16

16

17

25

16

16

16

26

26

18

3

24

12 

12

16

23

19

5

5

5

19

20

M

M

M

Q

D

R

R

R

R

R

R

R

R

R

R

R

R

R

R

R

M

Q

M

M

R

M

R

29,

35,

40.

91, 

18,

1,

+1. 

12,

4,

32,

41

25,

0

+0

23,

25

+3,

4, 

9,

18,

7.

0,

14,

113,

22,

15.

9.

.9 Jul 1983

,3 Aug 1983

.7 Jun 1973

.4 Nov 1983 

.6 Jan 1961

.9 Apr 1974

.0 Apr 1975 

.5 Feb 1976

.8 Fob 1975

.9 Jan 1979

.4 Sep 1982

.7 May 1976

.5 May 1967

.2 Sep 1975

.5 Aug 1982

.5 Jun 1982

.0 Sep 1969

.5 Jul 1973 

.1 Aug 1975

.1 Apr 1982

.8 Oct 1978

,8 Jan 1975

.7 Jul 1980

.1 Mar 1980

.9 Apr 1982

.9 Mar 1982

,9 Apr 1982

32.7 Mar

47.1 Aug

48.3 Aug

97.1 Aug 

119.1 Jun

7.7 Oct

4.0 Sep 

48.4 Jun

31.1 Aug

61.6 Jun

71.8 May

50.4 Jun

12.9 Jul

9.1 Nov

45.2 Jul

27.9 Nov

1.0 Aug

16.4 Jul 

12.7 Aug

20.6 Dec

12.9 Aug

9.2 Oct

18.0 Mar

114.5 Jun

24.9 Nov

19.3 Sep

18.4 Feb

1982

1949

1949

1982 

1971

1982

1981 

1971

1961

1973

1978

1971

1964

1959

1977

1984

1977

1977 

1977

1977

1964

1969

1982

1984

1982

1971

1965

DPUABire:

IN 1984 

MAXIMUM MINIMUM

28.

37.

41.

91.

45.

6,

2,

17.

7,

35,

51,

27,

2,

0,

32.

26,

+1,

6, 

9,

18,

9,

6.

15.

114.

23.

16.

11.

,9 Jul

,0 Jan

.8 Jun

,3 Jun

,7 Jan

,4 May

.0 May

.8 Apr

,2 Mar

.8 Aug

.7 May

.4 May

.6 Dec

.8 Feb

.5 Feb

,5 Jun

.2 Jan

.9 May

.7 Jan

,9 Jun

.6 Feb

.0 Mar

.1 Jul

,0 Jan

.3 Feb

,4 Apr

,6 May

30.9 Mar

38.6 Dec Meas. by WF.P

42.9 Dec Do.

91.5 Mar 

94.4 Jun P, Meas. by owner

8.4 Sep 'P

4.3 Oct P

44.1 Jun P

10.1 Sep P

56.3 Aug P

64.7 Jun P

44.6 Jul P

12.0 Sep P

3.6 Aug P

44.2 May P

27.8 Sep P

1.0 Aug P

16.6 Jul P

12.8 Aug P

20.1 Feb

11.3 Oct

8.7 Oct

16.6 Feb

114.3 Nov

24.2 Feb

17.7 Aug

13.5 Dec
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Table 1.--Records of Michigan observation wells--Continued

COUNTY 
AND 

WELL NUMBER

TWP, RANGE, SECT

LIVINCSTON

IN 6R 13DBAB1

2N 6G 31BA2

MACKINAC

41N 5W 23BC

42N 2W 7AABB1

47N 28W 3CCDC1

48N 29W 30CC

49N 30W 22AC

MENOMINEE

37N 26W 19DADA1

NONROE

7S 6F. 1SACAA1

15ADBB1

MLJSKEGON

UN 1SW 34ADtKll

OAKLAND

2N 7H 5BA

81: 18DBAI11

3N 7E 5DA

10E 13AC

5N 8E 8ACAC1

OCHANA

13N 1SW 18AAAA1

OCEMAW

2"3N in 2RAAA1

2RAAA2

ONTONACCN

SIN 41W 8BPBC1

(Trsnro

NAME

American Aggregate 29

Brighton 83

Round Lake CCC 47

Pontchartrain CCC 102

Ely Twsp. 75

Van Riper Park 78

WT.P 13 17

Carney 17

Petersburg, rock 73

Petersburg Game Area 17

Muskegon Game Area 31

lloneywell Lake Road 44

Proud Lake Park 45

Fish Lake Road 49

Oakland University 183

Holly Recreation Area 42

llespcria 79

Rose City Road, D 105

Rose City Road, S 20

Silver City 100

£

Pi P Q Q Oi

2 1120TSH 930 15 R

10 112GLCL 935 11 R

6 3S5SLINH 610 29 Q

6 3SSMNSQ 680 29 R

8 112OTSH 1,572.0 24 R

6 112GLCL 1,560 16 M

1 112GLCL 1,680 37 M

4 365TBRV 800 26 Q

6 348DRRV 860 6 M

1 112GLCL 675 19 M

1 112SAND 595 19 Q

2 112GLCL 1,020 17 R

6 1120TSH 910 16 R

2 112GLCL 1,055 16 R

6 112GLCL 940 4 R

1 112GLCL 930 19 M

6 1120TSH 703 7 R

1 112GLCL 1,265 17 Q

1 112SAND 1,265 17 Q

6 420FRED 620 27 Q

OBSERVED WATER-LEVEL EXTREMES

THROUGH 1983 

MAXIMUM MINIMUM

12.1 Apr 1974

27.2 Sep 1975

4.3 May 1959

13.1 May 1960

9.7 May 1973

9.6 May 1973

0.6 May 1951

3.5 Apr 1979

32.3 Mar 1982

3.0 Feb 1966

+0.2 Apr 1978

23.9 Apr 1976

2.8 May 1974

29.5 Jun 1976

56.3 May 1983

22.3 Apr 1974

36.6 Jun 1979

73.6 Oct 1976

7.6 Apr 1976

8.2 Apr 1959

21.6 Oct 1979

58.6 Jul 1978

17.8 Feb 1981

32.3 Feb 1977

19.3 Apr 1964

15.7 Feb 1977

13.3 Sep 1948

8.6 Jan 1977

40.2 Nov 1979

6.8 Nov 1978

4.7 Sep 1972

28.9 Dec 1971

6.4 Sep 1971

38.7 Dec 1972

93.5 Jul 1963

26.5 Sep 1966

41.0 Mar 1982

78.2 Apr 1969

13.6 Dec 1972

21.8 Dec 1976

DPMADVC

IN 1984 

MAXIMUM MINIMUM

15.5 May

29.2 May

7.0 Apr

18.5 Apr

12.0 May

11.7 May

5.9 May

4.2 Nov

34.3 May

4.6 Apr

0.4 Jan

26.5 May

4.6 May

34.2 Mar

56.2 Apr

24.6 May

38. S lul

75.8 Jan

10.4 Apr

10.2 Mar

17.0 Dec

57.5 Jun P

13.5 Jan

28.9 Sep

14.5 Dec Federal key well

13.2 Apr Disc., 6-84

10.5 Aug Meas. by WP.P

5.1 May

39.8 Aug

6.0 Oct

2.9 Oct

27.9 Sep

6.1 Sep P

35.6 Dec

59.2 Nov

26.2 Sep

40.2 Dec

76.2 Apr

11.6 Jan

15.4 Sep

30N 3W 1PABBIU Gaylord 00 6 1120TSH 1,308 6 M 30.7 Jul 1979 35.8 Apr 1982 32.7 Jun 34.2 Feb
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Table 1.--Records of Michigan observation wells--Continued

COUNTY 
AND 

WELL NUMBER

TWP, RANGE, SECT

PRBSQUn ISLE

33N 6P. RBBBB1 

ROSO*M)N

24N 2W 20BABA1

SAGINAN

ION IF. 220ADA1 

SANILAC

13N 13E 12ADAA1

SdPOLCRAFT

45N 13W 16CCCB1

47N 16W 30BBBB1

VAN BUREN

2S 13W 2BBCD1

2BBCB2

WASimiNAW

2S 3E ODAAB2

SS 6E 16BCCD1

7R 5BB

9ADBC1

24CA1

24CD

NAME

Styma 

F.xp. Station

Marion Springs, n 

Mindcn Game Area

Scney

Cusino COC

Almcna, D

Almena, S

Waterloo Park

Ann Arbor

Ypsilanti, Superior

Ypsilanti, Gilbert

Ypsilanti Twsp. 104

Ypsilanti Twsp. 117

S

61 6 341TRVR 800 26 Q 

14 8 112OTSH 1,145.3 51 R

210 6 324SGNW 657 7 R 

130 6 337MRSL 805 8 R

154 4 3610DVOJ 710 33 R

57 6 368PRDC 900 28 R

108 4 112GLCL 737 4 M

44 4 112GLCL 737 4 M

48 6 112SDGV 970 16 R

55 10 112GLCL 821.5 22 R

69 8 112GLCL 720 23 R

94 6 112GLCL 710 34 R

87 4 112GLCL 665.6 39 R

75 6 112GLCL 657.8 38 R

OBSERVED WATER-LEVEL

THROUGH 1983 

MAXIMUM MINIMUM

5.1 Mar 1979 

2.1 Apr 1976

7.9 Feb 1981 

16.4 Apr 1982

4.6 Apr 1971

5.7 May 1960

8.3 Feb 1981

9.0 Oct 1982

4.1 May 1974

0.7 Mar 1974

1.8 Feb 1965

29.1 Nov 1945

5.8 Jan 1950

4.7 Oct 1981

'18.8 Mar 1963 

6:2 Dec 1949

10.1 Sep 1983 

22.7 Oct 1979

6.5 Oct 1963

16.4 Feb 1977

10.7 Aug 1981

12.0 Sep 1981

7.0 Aug 1971

15.9 Oct 1964

21.4 Dec 1965

78.8 Oct 1974

22.7 Feb 1971

63.2 Feb 1970

EXTREMES 

REMARKS
IN 1984 

MAXIMUM MINIMUM

4.8 Mar 12.9 ,Iul

3.4 May 4.8 Oct Federal key well

8.6 Apr 10.3 Oct

16.6 May 19.8 Aug

5.3 Mar 6.0 Aug

8.2 Apr 14.9 Sep

7.4 Apr 9.2 Sep

10.4 Apr 12.6 Sep

4. 5 Mar 6.9 Oct P

2.7 Jun 6.1 Dec P

2.4 Nov 11.4 Jan P

50.0 Apr 65.9 Jul P

13.3 Nov 15.7 Jan P

7.0 May 20.8 Aug P

WEXFORD

22N 12W 13BA Harrietts Fish Hatchery 141 4 112GLCL 1,060 24 R +13.8 Mar 1970 1.6 Jan 1981 +9.6 Jun +3.6 Jan P
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Table 2.--Reported ground-water pumpage 
(in millions of gallons)

COUNTY
AMI

WATER USER

ALCONA 
Ilarrisvillc

AIjQiR
Burt Twp.
Chatham

ALLEGAN
Allegan
Douglas
Fonnvillo
Otscgo
Plainwell
Saugatuck

ANTRIM
Bellaire
Central Lake
Mancelona

BARRY
Hastings
Middleville
Nashville

BENZIE
Bculah
Frankfort

BERRIEN
Berrien Springs
Buchanan
Coloma
Niles
Niles Twp.
Watervliet

BRANCH
Bronson
Coldwater
Quincy
Reg. Center Dev. Disab.

CALHCUN
Albion
Athens
Battle Creek
Battle Creek Twp.
Homer
Marshall

CASS
Cnssopolis
Dowagiac

CIIARLEVOIX
Boyne City
Boyne Falls
East Jordan

QEBOYGAN
Mackinaw City

CIIIPPRWA
Kinross Twp.

CLARE
Clare
Fnrwcll
llarrison

1984
TOTAL

20.4

50.4
9.2

430.0
106.3
244.1
392.6
194.0
103.5

58.2
35.6

156.4

286.7
89.5
50.4

17.4
78.9

179.2
e)233.3

127.3
970.1
59.3
89.8

210.9
1,114.7

95.5
48.1

1,045.2
37.4

3,083.2
696.4
66.4

438.2

86.1
334.2

204.9
144.2
227.8

RR.9

128.0

224.5
41.0
78.8

MAX
DAY

.095

--
.177

--
--
--

1.632
1.153
"

.355

.305

.724

1.830
--
.455

--
  

1.054
1.150

.806
4.260
1.211

.847

--
5.813
--
.212

4.041
.313

12.990
4.840

.284
2.397

.595
1.764

.830
--

1.180

.579

.856

1.031
.160
.475

MIN
DAY

.030

--
.011

--
--
--
.652
.298
~~

.111

.110

.173

.519
--
.078

--
  

.228

.242

.195
1.460

.025

.000

..
1.742
--
.066

1.991
.070

4.750
1.000

.095

.551

.148

.324

.269
--
.375

.065

.182 '

.411

.070

.160

COUNTY 
AND 

WATER USER

CLINTON
Fowler
Maple Rapids
Ovid
St. Johns
Westphalia

CRAWFORD
Grayling

DICKINSON
Breitung Twp.

EATON
Bellevue
Charlotte
Delta Twp.
Eaton Rapids
Grand Ledge
Sunfield

EMMET
Harbor Springs
Petosky

GENESEE
Burton
Davison
Fen ton
Grand Blanc
Grand Blanc Twp.
Linden
Otisville

GLADWIN
Beaverton

GOGEBIC
Ironwood
Marenisco Twp.
Wakefield

GRAND TRAVERSE
Kings ley

GRATIOT
Alma
Breckenridge
Ithaca
St. Louis

HILLSDALE
Hillsdale
Jones vi lie
Litchfield
Waldron

HOUGHTON
a) Adams Twp. - S. Range

Water Auth.
b) Adams Twp. - S. Range

Water Auth.
c)N. Michigan Water Co.

HURON
Pigeon
Sebewaing

1984 
TOTAL

23.9
23.9
66.1

470.1
19.9

228.9

51. 1

47.7
423.9
958.9
273.4
248.1
29.6

158.8
510.4

271.8
231.3
283.6
409.7
135.6
65.6
20.3

68.3

501.6
52.0

143.3

24.8

0.1
41.5

115.2
183.0

447.2
168.0
48.5
26.7

351.3

94.4
357.5

51.5
179.4

MAX
DAY

.260
--
.336

2.223
.083

.915

  

.240
2.527
--

1.506
1.051
* 

1.280
2.281

1.704
1.522
1.313
2.725
--
.344
.091

 -

--
.238
.80S

  

--
.198
--

1.351

1.930
1.080
.287
.126

--

--
1.200

--
.794

MIN 
DAY

.029
--
.059
.700
.028

.402

.055

.685
--
.384
.342

.250
1.060

.389

.000

.511

.621
--
.036
.037

  

--
.090
.291

- 

--
.041
--
.300

.780

.022

.049

.042

--

--
.574

.187
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Table 2.--Reported ground-water pumpage--Continued 
(in millions of gallons)

COUNTY
AMP

WATER USER

INGHAM
E. Lansing-Meridian Twp.
Lansing
Lansing Twp.
Leslie
Mason
Michigan Stato Univ.
Stockbridge
Wcbbcrville

IONIA
Bolding
Ionia
Riverside Facility, Ionia
Mich. Reformatory, Ionia
Mich. Training Unit, Ionia

tlJMuir
Pcwamo
Portland
Snrnnac

iasco
Oscoda Twp.
Wirtsmith AFB

IRON
Caspian
Crystal Falls
Crystal Falls Twp.
Iron River
Iron Piver Twp.
Stambaugh
Stambaugh Twp.

ISABELLA
f)Mt. Pleasant

.JACKSON
Concord
Grass Lake
Jackson
Springport
State Prison, Jackson

KALAMAZOO
Augusta
Galesburg
Knlnmazoo
Parchment
Portage
Upjohn Co.
Vicksburg

KALKASKA
Kalkaska

KENT
Alloytck, Inc.
Cedar Springs
Kent County Airport
Lowoll
Plainfiold Twp.
Sparta

LAKE
Baldwin

IJVPI-ER
Colurabiavillc
Drydon

1984
TOTAL

2,221.5
8,249.2

389.4
110.2
240.1

1,646.5
54.4
68.2

593.0
332.1
47.4

195.0
44.2
47.9
20.5

151.6
193.8

274.0
235.6

112.1
146.1

88.7
132.4
140.4
76.9
55.1

925.2

66.6
251.9

3,035.0
49.3

570.3

28.3
90.8

7,275.3
103.3

1,192.5
6,560.3

120.7

162.6

84.6
132.4

0)12.0
242.1
748.1
169.5

«2.0

31.9
14.9

MAX
DAY

10.700
33.158

--
--
--
--
.270
"

--
1.425

.222
--
.483
.807
--
--

1.100

--
  

.454

.773

.396

.513
1.940

.341
~~

4.048

2.445
2.155

14.470
--
  

.425

.666
41.536
1.071
9.557

24.486
.780

.706

--
1.536
--

1.427
6.300

.720

.603

.153

.122

MIN
DAY

3.460
17.100

--
--
--
--
.088
  

--
.495
.060
--
.009
.098
--
--
.080

--
  

.160

.241
--
.226
.030
.000
""

1.132

.000

.293
4.110
--
--

--
.127

11.604
.098

1.271
7.902

.208

.220

--
.119
--
.303
.979
.282

.107

.055

.016

COUNTY 
AND 

WATER USER

LEELANAU
Northport

LENAWEE
Britton
Clinton
Hudson
Morenci
Onsted
Tecumseh
Inland Div. , Tecumseh

LrVINGSTON
Fowlerville
Howell
Maxey Boys School

LUCE
Newberry
Newberry Health Center

MACCMB
Armada
Richmond
Romeo

MANISTEE
Filer Twp.
Manistee

MARQUETTE
K.I. Sawyer AFB
Richmond Twp.

MENCMINEE
Stephens on

MISSAUKEE
Lake City

MONROE
Milan
Petersburg

MONTCALM
Carson City
Edmore
Greenville
Howard City
Sheridan
Stanton

MUSKEGON
Montague

NEWAYGO
Freemont
Hesperia
Newaygo
White Cloud

1984 
TOTAL

26.1

20.2
95.0
120.8
87.8
41.3
361.6

9.1

119.3
445.7
45.7

99.1
21.0

36.1
135.0
227.0

55.0
388.8

453.1
e)46.5

36.5

51.6

360.2
43.1

58.8
62.9

951.5
26.0
33.1

121.2

92.5

452.7
20.6
65.1
102.4

MAX 
DAY

.269

.103
--
.528
.472
.226

1.941
.076

.520
2.118
.287

--
~~

.193
--
  

.586
1.950

2.162
"

.184

.371

--
.192

.350

.665
4.270
.140
 
--

.750

2.748
--
.369
.532

MIN 
DAY

.003

.023
--
.175
.001
.074
.358
"

.190

.794

.046

--
""

.052
--
~"

.000

.781

.702
"

.075

.080

--
.052

.110

.051
1.086
.040
--
--

.093

.120
--
.070
.116
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Table 2.---Reported ground-water pumpage--Continued 
(in millions of gallons)

COUNTY
AND

WATER USER

OAKLAND
Holly 
Independence Twp. 
Mil ford
Orion Twp. 
Oxford
Rochester
Southfield
South Lyon 
Sylvan Lake 
Walled Lake
Water ford Twp. 
Wolverine Lake

OCEANA
llnrt
Shelby

OGEMAW
West Branch

ONTONAGON
Bergland Twp.

OSCEOLA
Evart
Marion
Reed City

OTSEGO
Gaylord

OTTAWA
Spring Lake

PRESQUE ISLE 
Onaway 
Rogers City

ROSCOMMON
Roscommon

ST. CLAIR
Capac 
Ynlc

1984
TOTAL

162.8 
155.8 
243.1
243.5 
161.1
625.4

4.9
645.4 
70.0 

309.2
2,059.9 

67.8

278.9
17.5

109.1

e)9.9

796.0
40.4
129.3

199.6

148.7

65.3 
140.9

78.3

38.1
74.7

MAX MIN
DAY DAY

,718 .326 

1.321 .359
1.587 .402 
.819 .196

3.340 .957
-.

.107

--

.-

.-

.635 .000

.-

3.799 .596
.163 .087
--

.-

-.

.205 .165 

.874 .192

.883 .015 

.526 .119

COUNTY
AND

WATER USER

ST. JOSEPH
Constantine
Sturgis

SANILAC
Croswell
Deckerville
Marlette
Peck
Port Sanilac
Sandusky

SHIAWASSEE
Bancroft
Byron
Durand
Owosso
Perry

TUSCOLA
Akron
Caro
Cass City
Kingston
Mayville
State Hosp., Caro
Vassar

VAN BUREN
Bangor
Decatur
Gobies
Hartford
Lawrence
Lawton
Paw Paw

WASHTENAW
Ann Arbor
Chelsea
Dexter
Sal ine
Webster Twp.
Ypsilanti
Ypsilanti Twp.

WEXFORD
Cadillac
Manton

1984
TOTAL

110.1
e)922.7

197.5
45.2
100.3
23.2
32.8

217.7

22.4
22.7

134.9
e)854.0

63.7

1.4
228.7
114.0
15.0
28.7
39.7

205.9

60.7
95.9
19.6

102.8
46.3
345.4
174.9

g)1.192.5
196.6
72.2

568.1
48.3

1,155.3
1,505.7

738.5
58.3

MAX
DAY

.553
4.158

.995

.220

.376

.170
--

1.028

--
--
.540

3.100
"

--
--
.678
--
--
.024
.927

.365
--
--
.492
--

2.000
1.027

4.780
.922
--

2.541
.494

6.297
10.577

3.351
.369

MIN
DAY

.101
1.235

.190

.070

.148

.043
--
.294

--
--
.239

1.530
"

--
--
.192
--
--
.070
.467

.055
--
--
.121
--
.200
"

.000

.289
--
.595
.002
t-
.266

1.237
.064

NOTES

a) Amount pumped to supply Houghton, Hancock, Portage Township, Copper Range Company, 
and Atlantic Mine.

b) Amount pumped to supply Painesdale, Trimountain, Baltic, and South Range.
c) Amount pumped to supply Calument, Calument Township, Copper City, Lake Linden, Laurin, 

Osceola Township, Torch Lake Township, Ahmeek, and Alleouez Township.
d) Supplies water to Lyons.
e) Wholly or partly estimated.
0 Use Ranney Collector system at Chippew.i River site.
g) Also pumped 4,609 million gallons from Huron River.
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Table 3.--Water-quality data

UOCAL IDENTIFIER: See section in text entitled "Well-numbering system"; also includes abbreviated spelling of county name. 
GEOLOGIC UNIT: 112GLCL Glacial deposits 112SAND Sand 344DUND Dundee Formation

112GRVL Gravel 112SDGV Sand and Gravel 348DRRV Detroit River Group
1120TSII Outwash 324SGNW Saginaw Formation

UNITS: Units are reported in NTU   Nephelometric Turbidity Units, MG/L   Milligrams per liter; UG/L   Micrograms per liter; 
PCI/L « Picocuries per liter.

LOCAL
IDENT

I
FIER

17N 04E 22DCAA01
068 06W 18CCCDO1
39N 03W 29CBCB01
39N 03W 29CBCB02
06N 07E 09DCCC01
078 02M 19BCBA01
02N 01 W 09BCAB01
09N 12M 04DCCD01
068 04E 08DDBA01
078 06E 19ACAA01
02N 08E 1 BOB ADO 1
13N ISM 18AAAA01
30N 03W 19ABBB01
ION 01E 22DADA01
088 03E 09DAAB08
03S 06E 16BCCD01

BAY
BRANCH
CHBYON
CHBYGN
CENESE
HIL8DL
INCH AM
KENT
LENAME
MONROE
OAKLND
OCEANA
OTSECO
SAGINM
WSHTNM
WSHTNW

DATE
OF

SAMPLE

84-13-09
84-18-10
84-12-11
84-18-U
84-11-30
84-18-10
84-18-03
84-18-13
84-18-11
84-12-11
84-12-12
84-18-07
84-18-06
84-11-89
84-18-11
84-18-18

OEO-
LOOIC
UNIT

384SGNM
1120T8H
344DUND
1 12SDOV
384SONM
11 28 AND
38480NM
1180RVL
1120T5H
348DRRV
112OT5H
1180T8H
1 128AND
3848ONM
1128DOV
1 12OLCL

DEPTH
OF

WELL,
TOTAL
(FEET)

110
96.
189
99.

389
190
810
86.
81.
78.
49.
79.
99.
810
48.
99.

SPE
CIFIC
CON
DUCT
ANCE
(UMHOS)

328O
699
293
843
908
984
1480
386
1000
497
648
891
486
1030
867
1130

PH
(STAND
ARD

UNITS)

7. 6
7. 1
7. 7
7. 8
7. 9
7.3
6.6
7. 4
6. 8
7. 9
7. 8
8.0
7. 8
6.9
7. 7
7. 1

TEMPER
ATURE
(DEC C)

10.0
11. 9
9. 0
9. 0

11. 0
11.0
10.0
10. 9
11. 9
11.0
10.0
9.9
8.0
10.0
11.0
11.0

COLOR
(PLAT
INUM-
COBALT
UNITS)

9
<1
140
90
9

<1
900
10
10
<1
<1
9
9
9

<1
<1

TUR
BID
ITY

(NTU)

100
3. 0
10

. 90
1.0
a. o

69
4. 9

39
1.0

20
1. 0
1.0
9.0
19
1.9

HARD
NESS
(MO/L
AS

CAC03)

690
410
160
110
800
320
960
190
910
190
300
160
180
460
130
690

HARD 
NESS
NONCAR-
BONATE
(MO/L
AS

CACO3)

918
98
9
0
0

46
193
64
123
0
0
14
19

303
23
332

LOCAL
IDENT

I
FIER

17N 04E 22DCAA01
068 06W 18CCCDO1
39N 03W 29CBCB01
39N 03W 89CBCB08
06N 07E 09DCCC01
078 02M 19BCBA01
02N 01M 09BCAB01
09N 12M 04DCCD01
06S 04E 08DDBA01
078 06E 19ACAA01
02N 08E 180BAD01
13N 19M 18AAAA01
SON 03W 19ABBB01
ION 01E 88DADA01
088 03E 09DAAB08
038 06E 16BCCD01

BAY
BRANCH
CHBYON
CHBYON
CENESE
HIL8DL
INOHAM
KENT
LENAWE
MONROE
OAKLND
OCEANA
OTSEOO
SAOINM
WSHTNM
WSHTNW

CALCIUM
DIS
SOLVED
(MO/L
AS CA)

180
110
46
36
38
89
190
94
140
38
78
39
99

130
39
180

MAGNE
SIUM.
DIS

SOLVED
(MO/L
AS MO)

48
38
11
9. 7

28
89
46
13
40
18
89
19
7. 9

33
9.0

48

SODIUM,
DIS

SOLVED
(MO/L
AS NA)

900
6.3
1. 7
7. 1

39
9.2

69
4. 9

29
84
83

1. 4
8. 8

47
3. 9
9.8

POTAS
SIUM,
DIS
SOLVED
(MO/L
AS K)

4.4
. 90
. 60
. 70
. 9
. 0
.6
.60
. 4
. 8
. 3
. 40
. 70

1. 4
.70

4. 6

ALKA
LINITY

LAB
(MO/L
AS

CAC03)

130
399
199
123
861
870
418
189
398
208
306
149
164
198
118
316

BULFATC
DIS
SOLVED
(MO/L

AS 804)

690
33
C 2
3.4

24
3»
89
70
140
49
8.9
19
12

360
28

280

CHLO
RIDE.
DIS
SOLVED
(MO/L
AS CD

690
13
11
3.4
3.0
10
180

3. 1
46
1. 1

26
1.3
4.2

27
2. 1

49

FLUO-
RIDE.
DIS
SOLVED
(MO/L
AS F)

.30
C 10
C 10
<. 10
1.4
.30
C 10
.20
.60

1. 4
.90
C 10
<. 10
.80
. 10

<. 10

SILICA,
DIS
SOLVED
(MO/L
AS

8102)

13
14
11
9.9
13
14
IB
14
19
14
18
6. 1
6.3

11
10
10

SOLIDS,
RESIDUE
AT 180
DEO. C
DIS

SOLVED
(MO/L)

8220
409
207
170
272
273
746
291
499
309
317
148
IBS
684
196
779

LOCAL
IDENT

I
FIER

17N 04E 22DCAA01
068 06M 18CCCD01
39N 03M 89CBCB01
39N 03M 89CBCB08
O6N 07E 09DCCC01
078 02M 19BCBA01
02N 01M 09BCAB01
09N 12W 04DCCD01
068 04E 08DDBA01
078 06E 19ACAA01
08N QBE 18DBAD01
13N 19M 1BAAAA01
30N 03M 19ABBB01
ION 01E 88DADA01
088 03E 09DAAB08
03S 06E 16BCCD01

BAY
BRANCH
CHBYON
CHBYON
OENESE
HIL80L
INOHAM
KENT
LENAME
MONROE
OAKLND
OCEANA
OTSEOO
BAOINM
MSHTNM
M8HTNM

SOLIDS,
SUM OF
CONSTI
TUENTS,

DIS
SOLVED
(MO/L)

8800
480
 
140
300
340
810
240
690
860
370
170
190
710
160
770

NITRO
GEN,

NITRITE
TOTAl.
(MO/L
AS N)

. 010
C 010

. 080
<. 010

. 010

. 010

. 010
C 010
<. 010
<. 010
C 010
C 010
C 010
C 010
<. 010
<. 010

NITRO-
OEN,

AMMONIA
TOTAL
(MO/L
AS N)

1.20
. 020
.870
.280
.480
. 070
.990
.890
. 910
.390
.320
.030
C 010

. 410
C 010
.390

NITRO
GEN.

ORGANIC
TOTAL
(MO/L
AS N)

. 90

. 28

. 13

.92

.08

.73

.79

.79

.99

. 19

.08

.67
 

.39
__

.89

NITRO-
OEN, AM
MONIA « 
ORGANIC
TOTAL
(MO/L
AS N)

1.7
.30
.40
.80
.90
.80

1. 7
1.0
1.9

. 90

. 40

.70

.70

.80

.20

.60

NITRO
GEN,
TOTAL
(MO/L
AS N)

....
 

. 90
__
__
__
 
__
__
 
__
..
.90
__
__
 

PHOS
PHORUS,
TOTAL
(MO/L
AS P)

<. 010
C 010

. 010
<. 010
C 010
<. 010
.040
. 120
C 010
.010
C 010
C 010
C010
C 010
C 010
C 010

PHOS
PHORUS,
ORTHO,
TOTAL
(MO/L
AS P)

< 010
<. 010

. 010

.080

.010
C 010

. 020

. 020
C 010

. 020
<. 010
C.010
< 010
<. 010
<. 010
<. 010

ALUM
INUM,
TOTAL
RECOV
ERABLE
(UO/L
AS AL)

470
70
110
<10
40

<10
30
10
10
40
10
70
70
60
20
10

ARSENIC
TOTAL
(UO/L
AS AS)

2
3
4
4

43
7
3

<1
10
<1
9

<1
<1
<1
4

<1
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Table 3.--Water-quality data--Continued

LOCAL 
IDENT 

I 
FIER

BERYL- CHRO- 
BARIUM. LIUM. BORON. CADMIUM MIUM, COBALT. COPPER. 
TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL TOTAL 
RECOV- RECOV- RECOV- RECOV- RECOV- RECOV- RECOV 
ERABLE ERABLE ERABLE ERABLE ERABLE ERABLE ERABLE 
(UC/L (UC/L (UC/L (UC/L (UO/L (UO/L (UC/L
AS BA) AS BE) AS B) AS CD) AS CR) AS CO) AS CU)

17N
068
39N
39N
06N
078
02N
09N
068
078
02N
13N
30N
ION
028
033

04E
06M
03W
03W
07E
02M
01W
12W
04E
06E
08E
19M
03W
01E
03E
06E

22DCAA01
18CCCD01
29CBCB01
29CBCB02
09DCCC01
19BCBA01
09BCAB01
04DCCD01
08DDBA01
19ACAA01
18DBAD01
18AAAA01
19ABBB01
22DADA01
09DAAB02
16BCCD01

BAY
BRANCH
CHBYCN
CHBYGN
CENESE
HIL8DL
INCH AM
KENT
LENAWE
MONROE
OAKLND
OCEANA
OT8EOO
SACINW
WSHTNW
USHTNU

<100 <!
100 <!

<100 <!
<100 <!
<100 <!
200 <!
100 <!
100 <!
300 <1
200 <!
200 O

<100 <1
<100 <]
<100 O
<100 <]
<100 <1

10 160
[0 30
10 <20
10 <20
10 270
10 40
[0 20
10 <20
10 230
10 310
10 40
10 <20
10 <20
10 60
10 <20
10 40

<1 30
<1 <10
<1 10
<1 <10
2 CIO

<1 10
<1 10
<I <10
<1 10
<1 20
<1 10
<1 10
<I <10
2 10

<1 10
<1 10

6
2
1
2
1
1
2
1
1
9

<1
1

<1
1
1
3

29
1
8
4
1
1

<1
1
1

<1
1

40
1
9

99
3

IRON. 
TOTAL 
RECOV 
ERABLE 
(UC/L
AS FE>

10OOO
2400
37OO
2300
1900
2300
9400
3OOO
3700
140

2700
30
20

2900
3400
3400

LEAD. 
IRON, TOTAL 
OIS- RECOV- 
BOLVED ERABLE 
(UO/L (UO/L
AS FE> AS PB>

1300
10OO
2900
2200
320
1200
9000
1300
3300
110

1600
<3
6

1600
370
3OOO

30
1
3
1
2
1
3
4
3
3
8

<1
3
19
2
4

LOCAL 
IDENT 

I 
FIER

17N
068
39N
39N
06N
078
02N
09N
068
078
02N
13N
30N
ION
028
038

04E
06W
03W
03W
07E
02M
01M
12M
04E
06E
08E
19M
03W
01E
03E
06E

22DCAA01
18CCCD01
29CBCB01
29CBCB02
09DCCC01
19BCBA01
09BCAB01
04DCCD01
08DDBA01
19ACAA01
18DBAD01
18AAAA01
19ABBB01
22DADA01
09DAAB02
16BCCD01

BAY
BRANCH
CHBYCN
CHBYGN
CENESE
HIL8DL
INOHAM
KENT
LENAWE
MONROE
OAKLND
OCEANA
OT8ECO
8AGINW
WSHTNW
USHTNW

LITHIUM 
TOTAL 
RECOV 
ERABLE 
(UO/L
AS LI)

40
<IO
10

<IO
10

<IO
10

<IO
10
10
10

<IO
<IO
30

<IO
10

MANGA 
NESE, 
TOTAL 
RECOV 
ERABLE 
(UC/L
AS MN)

290
110
90
90
20
40

290
100
270
10
90
10

<IO
40
60
120

MOLYB- 
MANCA- MERCURY DENUM, NICKEL, 
NE8E. TOTAL TOTAL TOTAL 8ELE- 
DI8- RECOV- RECOV- RECOV- NIUM, 

SOLVED ERABLE ERABLE ERABLE TOTAL 
(UO/L (UC/L (UG/L (UC/L (UC/L
AS MN) AS HO AS MO) AS NI) AS 8E>

90
100 <.
61
93
21 C
33 <.

220
72 <.

240 <.
9 . <i

49
<1 C
<I C
43
43
110 <.

9
2

1 1
2 1

23
9

36
2

22
} 2

11
<j
<l
4
3
2

10 <1
1 <1
2 <1
9 <I

<I <I
<1 <I
<I <1
<I <I
2 <1

<1 <I
<1 <1
4 <1

<1 <I
2 <1
1 <1
2 <1

8TRON- 
8ILVER, TIUM, VANA- 
TOTAL TOTAL DIUM. 
RECOV- RECOV- DI8- 
ERABLE ERABLE SOLVED 
(UG/L (UO/L (UO/L
AS A0> AS 8R> AS V>

<1 4400
<1 290
<1 140
<I 90
<1 1100
<1 400
<I 170
<1 2000
<1 2900
<1 42000
<1 480
<1 40
<1 40
<1 640
<1 60
<1 230

<,
<j
9
9

^j
<j
 
<j
2
 
<1
<j
<j

1
<j
<1

LOCAL
IDENT

I
FIER

17N 04E 22DCAA01
068 06M 18CCCD01
39N 03W 29CBCB01
39N 03W 29CBCB02
06N 07E 09DCCC01
078 02M 19BCBA01
02N 01M 09BCABOI
09N 12U 04DCCD01
068 04E 08DDBA01
078 06E 19ACAA01
02N 08E 18DBAD01
13N 19M 18AAAA01
30N 03U 19ABBB01
ION 01E 22DADA01
028 03E 09DAAB02
03S 06E 16BCCD01

BAY
BRANCH
CHBYON
CHBYCN
CENESE
HIL8DL
INCHAM
KENT
LENAWE
MONROE
OAKLND
OCEANA
OT8EOO
SAOINM
WSHTNW
USHTNU

ZINC, 
TOTAL
RECOV
ERABLE
(UG/L
AS ZN)

4400
20
20
10
40
20
20

1200
<10
30
30
20
1C
30
20
100

TRITIUM
TOTAL
(PCI/L)

<200
<200

38
110

<200
<200
<200
<200
<200
<200
<200
<200
<200
<200
290

<200

URANIUM 
NATURAL

DIS
SOLVED
(UC/L
AS U>

<. 4
. 9

<. 4
C 4
1. 8

. 9

. 4
<. 4
C 4
<. 4

. 9

. 4
<. 4
C 4
C 4

. 8

CARBON, 
ORGANIC
DIS

SOLVED
(MC/L
AS C)

9. 2
3. 0
12
9. 7
2. 1
1. 8

16
3. 2
9. 9
4. 2
3. 1
1. 9
2. 3
2. 9
1. 4
4. 2

CARBON, 
ORGANIC 
SUS

PENDED
TOTAL
(MC/L
AS C)

. 30

. 10

. 30
 
.30
.20
.30
C 10

. 20

. 20

. 20

.20

. 20
C 10
.20
. 10

CYANIDE
TOTAL
(MO/L
AS CN>

. 02
C 01
C 01
C 01
C 01
< 01
<. 01
C 01
<. 01
C01
C 01
C 01
<. 01
C 01
<. 01
C 01

PHENOLS
TOTAL
(UO/L)

7
9
4

10
8
8
4
8
12
4
7
8
6
10
4
6

PCB,
TOTAL
(UO/L)

C
<.
C
C
<.
C
C
C
C
C
C
C
C
C
<.
C

ALDRIN,
TOTAL
(UO/L>

C 010
C 010
< 010
<. 010
<. 010
<. 010
C 010
<. 010
<. 010
<. 010
<. 010
C 010
<. 010
<. 010
<. 010
< 010

CHLOR-
DANE,
TOTAL
(UO/L)

C
C
<.
C
<.
<.
<.
<.
C
C
<.
<.
<.
C
C
<
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Table 3.--Water-quality data--Continued

LOCAL 
IDENT

I
FIER

17N 04E 22DCAA01
068 06U 18CCCD01
39N 03W 29CBCB01
39N 03W 29CBCB02
06N 07E 09DCCC01
078 02W 19BCBA01
02N 01W 09BCAB01
09N 12W 04DCCD01
065 04E 08DDBA01
075 06E 19ACAA01
02N 08E 18DBAD01
13N 19M 18AAAA01
SON 03M 19ABBB01
ION 01E 22DADA01
025 03E 09DAAB02
035 06E 16BCCD01

BAY
BRANCH
CHBYGN
CHBYON
GENESE
HILSDL
INGHAM
KENT
LENAME
MONROE
OAKLND
OCEANA
OTSEOO
SAOINU
MSHTNW
WSHTNM

ODD,
TOTAL
(UG/L)

<. 010
<. 010-
C 010
<. 010
C 010
<. 010
<. 010
C 010
C 010
C 010
<. 010
<. 010
C 010
<. Old
C 010
C 010

DDE,
TOTAL
(UG/L)

C 010
<. 010
C 010
<. 010
C 010
C 010
C 010
<. 010
C 010
C 010
C 010
<. 010
C 010
C 010
C 010
<. 010

DOT.
TOTAL
(UG/L)

C 010
<. 010
C 010
C 010
<. 010
C 010
C 010
<. 010
C 010
C 010
<. 010
C 010
C 010
<. 010
<. 010
C 010

DI-
AZINON.
TOTAL
(UG/L)

C 01
<. 01
C 01
C 01
<. 01
<. 01
C 01
C 01
C 01
C 01
<. 01
<. 01
C 01
C 01
C 01
<. 01

DI-
ELDRIN
TOTAL
(UO/L)

<. 010
<. 010
<. 010
<. 010
C 010
C 010
<. 010
C 010
<. 010
C 010
C 010
<. 010
<. 010
<. 010
C 010
C 010

ENDO-
SULFAN,
TOTAL
(UG/L)

C 010
<. 010
C 010
<. 010
<. 010
C 010
<. 010
C 010
<. 010
C 010
<. 010
C 010
<. 010
C 010
C 010
C 010

ENDRIN.
TOTAL
(UG/L)

<. 010
<. 010
C 010
C 010
C 010
<. 010
<. 010
C 010
<. 010
C 010
<. 010
C 010
C 010
<. 010
C 010
<. 010

ETHION,
TOTAL
(UG/L)

<. 01
C 01
<. 01
C 01
C 01
<. 01
C 01
C 01
<. 01
C 01
<. 01
C 01
C 01
C 01
C 01
C 01

HEPTA-
CHLOR.
TOTAL
(UO/L)

C 010
C 010
C 010
C 010
C 010
<. 010
<. 010
C 010
C 010
C 010
<. 010
<. 010
<. 010
<. 010
<. 010
C 010

HEPTA- 
CHLOR

EPOXIDE
TOTAL
(UC/L)

<. 010
<. 010
C 010
<. 010
<. 010
<. 010
<. 010
<. 010
C 010
<. 010
C 010
C 010
<. 010
<. 010
<. 010
<. 010

LOCAL
IDENT

I
FIER

17N 04E 22DCAA01
068 06M 18CCCD01
39N 03M 29CBCB01
39N 03W 29CBCB02
06N 07E 09DCCC01
078 02W 19BCBA01
02N 01M 09BCAB01
09N 12W 04DCCD01
065 04E 08DDBA01
075 06E 19ACAA01
02N 08E 18DBAD01
13N 19M 18AAAA01
SON 03W 19ABBB01
ION 01E 22DADA01
028 03E 09DAAB02
035 06E 16BCCD01

BAY
BRANCH
CHBYON
CHBYGN
GENESE
HILSDL
INCH AM
KENT
LENAME
MONROE
OAKLND
OCEANA
OTSEOO
SAGINW
WSHTNW
kISHTNM

LINDANE
TOTAL
(UG/L)

C 010
<. 010
<. 010
C 010
C 010
<. 010
C 010
<. 010
C 010
<. 010
C 010
C 010
C 010
<. 010
C 010
C 010

MALA-
THION,
TOTAL
(UG/L)

<. 01
C 01
<. 01
C 01
C 01
C 01
<. 01
C 01
C 01
<. 01
<. 01
C 01
C 01
C 01
<. 01
C 01

METH-
OXY-

CHLOR.
TOTAL
(UG/L)

<. 01
C 01
<. 01
C 01
C 01
<. 01
C 01
C 01
C 01
C 01
C 01
C 01
C 01
C 01
C 01
C 01

METHYL
PARA-
THION.
TOTAL
(UG/L)

C 01
C 01
C 01
<. 01
C 01
C 01
<. 01
C 01
<. 01
<. 01
<. 01
<. 01
<. 01
<. 01
<. 01
C 01

METHYL
THI-

THION.
TOTAL
(UG/L)

C 01
C 01
C 01
C 01
<. 01
<. 01
C 01
C 01
C 01
C 01
<. 01
C 01
<- 01
C 01
C 01
<. 01

MIREX,
TOTAL
(UG/L)

C 01
C 01
C 01
C 01
C 01
<. 01
C 01
C 01
C 01
C 01
<. 01
<. 01
C 01
C 01
C 01
C 01

NAPH 
THA 

LENES,
POLY-
CHLOR.
TOTAL
(UG/L)

<. 10
<. 10
C 10
<. 10
<. 10
C 10
<. 10
<. 10
<. 10
<. 10
<. 10
<. 10
<. 10
C 10
C 10
C 10

PARA-
THION,
TOTAL
(UG/L)

C 01
C 01
<. 01
C 01
C 01
C 01
C 01
C 01
C 01
C 01
C 01
C 01
<. 01
<. 01
C 01
<. 01

PEH-
THANE
TOTAL
(UG/L

C
 C.
C
<.
<.
C
C
C
C
<.
C
C
C
C
<.
C

TOX-
APHENEi
TOTAL
(UO/L)

<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1
<1

LOCAL 
IDENT 

I 
FIER

17N
068
39N
39N
06N
078
02N
09N
068
078
02N
13N
SON
ION
028
038

04E
06M
OSM
03M
07E
02M
01M
12M
04E
06E
08E
19M
OSM
01E
03E
06E

22DCAA01
18CCCD01
29CBCB01
29CBCB02
09DCCC01
19BCBA01
09BCAB01
04DCCD01
08DDBA01
19ACAA01
18DBAD01
18AAAA01
19ABBB01
22DADA01
09DAAB02
16BCCD01

BAY
BRANCH
CHBYGN
CHBYGN
GENESE
HILSDL
INGHAM
KENT
LENAME
MONROE
OAKLND
OCEANA
OTSEOO
SAOINM
WSHTNW
MSHTNW

TOTAL 
TRI- 

THION 
(UG/L)

C
C
C

01
01
01

<. 01
C
C
C
C
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U.S. Geological Survey Water-Supply Papers (contain ground-water data for 
Michigan)

WSP WSP WSP
Year Number Year Number Year Number

1935 777 1944 1016 1953 1265
1936 817 1945 1023 1954 1321
1937 840 1946 1071 1955 1404
1938 845 1947 1096 1956-57 1537
1939 886 1948 1126 1958-62 1782
1940 906 1949 1156 1963-67 1977
1941 936 1950 1165 1968-72 2140
1942 944 1951 1191
1943 986 1952 1221

U.S. Geological Survey Water-Pata Reports

Year WDR Number

1975 MI-75-1
1976 MI-76-1
1977 MI-77-1
1978 MI-7 8-1
1979 MI-79-1
1980 MI-80-1
1981 MI-81-1
1982 MI-82-1
1983 MI-83-1
1984 MI-84-1
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